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Understanding how to find specific numbers within a sequence of consecutive
integers is a fundamental skill in mathematics, especially in algebra and
number theory. When given the sum of a series of consecutive numbers, the
challenge often lies in identifying any particular term within that sequence.
In this article, we explore a common problem: "The sum of 5 consecutive
integers is 505. What is the second number in this sequence?" We will break
down the problem step-by-step, introduce relevant concepts, and demonstrate
how to solve it systematically, making it accessible for learners at various
levels.

---

Introduction to Consecutive Integers

Before diving into the problem, it's essential to understand what consecutive
integers are. Consecutive integers are numbers that follow each other in
order, with a difference of 1 between each pair. Examples include:

- 3, 4, 5, 6, 7
- -2, -1, 0, 1, 2
- 10, 11, 12, 13, 14

In our specific problem, we are dealing with five consecutive integers. Let's
denote these integers in a general form to facilitate solving the problem.

---

Representing Consecutive Integers
Mathematically

Suppose the five consecutive integers are:

- \( n \)
- \( n + 1 \)
- \( n + 2 \)



- \( n + 3 \)
- \( n + 4 \)

Here, \( n \) is the first integer in the sequence. The problem asks us to
find the second number in this sequence, which is \( n + 1 \).

---

Understanding the Given Sum

The problem states that the sum of these five integers is 505.
Mathematically, this can be written as:

\[
n + (n + 1) + (n + 2) + (n + 3) + (n + 4) = 505
\]

Our goal is to find the value of \( n + 1 \), which is the second number.

---

Solving the Equation Step-by-Step

Let's simplify the equation:

\[
n + n + 1 + n + 2 + n + 3 + n + 4 = 505
\]

Combine like terms:

\[
( n + n + n + n + n ) + ( 1 + 2 + 3 + 4 ) = 505
\]

\[
5n + (1 + 2 + 3 + 4) = 505
\]

Calculate the sum inside the parentheses:

\[
1 + 2 + 3 + 4 = 10
\]

So the equation becomes:



\[
5n + 10 = 505
\]

Subtract 10 from both sides:

\[
5n = 505 - 10
\]
\[
5n = 495
\]

Divide both sides by 5:

\[
n = \frac{495}{5} = 99
\]

Now that we have \( n = 99 \), the five integers are:

\[
99, 100, 101, 102, 103
\]

The second number in the sequence, which is \( n + 1 \), is:

\[
99 + 1 = \boxed{100}
\]

---

Answer: The Second Number Is 100

Thus, the second number in the sequence of five consecutive integers that sum
up to 505 is 100.

---

Additional Insights and Variations

Why Does This Method Work?

The approach used relies on representing the sequence with a variable,
simplifying the sum, and solving for that variable. Because consecutive



integers differ by 1, expressing them in terms of \( n \) makes the problem
manageable algebraically.

Can This Method Be Applied to Other Problems?

Absolutely. This method extends to:

- Finding any term in a sequence of consecutive integers given their sum.
- Solving for sequences with different lengths.
- Handling sequences with different common differences (arithmetic
sequences).

Example: Sum of 7 Consecutive Integers

Suppose the sum of 7 consecutive integers is 385. To find the third number:

1. Represent the sequence as:

\[
n, n+1, n+2, n+3, n+4, n+5, n+6
\]

2. Sum:

\[
7n + (1 + 2 + 3 + 4 + 5 + 6) = 385
\]

3. Sum of the constants:

\[
1 + 2 + 3 + 4 + 5 + 6 = 21
\]

4. Equation:

\[
7n + 21 = 385
\]

5. Solve:

\[
7n = 385 - 21 = 364
\]
\[
n = \frac{364}{7} = 52
\]

6. The sequence:



\[
52, 53, 54, 55, 56, 57, 58
\]

7. The third number:

\[
n + 2 = 52 + 2 = 54
\]

---

Practical Applications of This Type of Problem

Understanding how to analyze sequences and sums is useful in various
contexts:

- Educational Settings: Enhances algebraic problem-solving skills.
- Financial Planning: Calculating installments or payments over consecutive
periods.
- Data Analysis: Identifying patterns and sequences within datasets.
- Programming: Developing algorithms that process numeric sequences.

---

Common Mistakes to Avoid

When solving similar problems, watch out for:

- Incorrect representation of the sequence: Always define the first term
explicitly.
- Forgetting to sum the constants: The sum of the added constants must be
included.
- Incorrect arithmetic: Double-check calculations, especially division and
subtraction steps.
- Assuming the sequence starts at 1: The starting number \( n \) is unknown;
do not assume it.

---

Summary and Key Takeaways

- Represent the sequence of consecutive integers with a variable (e.g., \( n
\)) to simplify the problem.



- Sum all terms algebraically and set the sum equal to the given total.
- Solve for \( n \) to find the first term.
- The second number is \( n + 1 \).
- In our specific problem, the second number is 100.

---

Final Thoughts

Solving for specific terms in a sequence based on their sum is a common and
valuable skill in mathematics. It combines understanding of sequences,
algebraic manipulation, and problem-solving strategies. Whether you're
tackling academic exercises or real-world scenarios involving sequences and
sums, these techniques are foundational. Remember, systematically breaking
down the problem makes even complex questions manageable.

---
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Frequently Asked Questions

What are five consecutive integers whose sum is 505?
The five consecutive integers are 101, 102, 103, 104, and 105.

How do you find the second number in a sequence of
five consecutive integers that sum to 505?
First, find the average of the five numbers by dividing 505 by 5, which gives
101. The sequence is centered around this average, so the second number is
101 minus 1, which is 100.

What is the general method to solve for the second
number in five consecutive integers with a known
sum?
Calculate the average (sum divided by 5), then identify that the sequence
runs symmetrically around this average. The second number is the average
minus 1.



If the sum of five consecutive integers is 505, what
is the first integer in the sequence?
The first integer is 101 minus 2, which is 99, but since the sum is 505, the
sequence is 101, 102, 103, 104, and 105, so the first integer is 101.

Can this problem be solved using algebra? How?
Yes. Let the first integer be n. The five consecutive integers are n, n+1,
n+2, n+3, n+4. Sum them and set equal to 505: n + (n+1) + (n+2) + (n+3) +
(n+4) = 505. Simplify and solve for n.

What is the second number in the sequence of five
consecutive integers summing to 505?
The second number is 102.

Why is the average of the five integers important in
solving this problem?
Because five consecutive integers are symmetric around their average, which
helps to find each number, especially the second one, by subtracting or
adding 1 to the average.

Is the second number always the second smallest in
the sequence of five consecutive integers?
Yes, the second number is the second smallest, immediately following the
first, and can be found by subtracting 1 from the median or average of the
sequence.

How can you verify that 102 is the correct second
number in the sequence?
Add the five integers 101, 102, 103, 104, and 105 to check if they sum to
505. Since they do, 102 is confirmed as the second number.

Additional Resources
The Sum Of 5 Consecutive Integers Is 505. What Is The Second Number In This
Sequence?

Understanding how to determine specific elements within a sequence,
especially when dealing with consecutive integers, is a fundamental aspect of
number theory and algebra. When presented with a problem like "The sum of 5
consecutive integers is 505," it opens up a pathway to explore algebraic



expressions, logical reasoning, and problem-solving strategies. This article
aims to dissect this problem thoroughly, providing a comprehensive
understanding of the underlying principles, step-by-step solutions, and
broader implications.

---

Introduction to Consecutive Integers and Their
Properties

What Are Consecutive Integers?

Consecutive integers are integers that follow one after another in order,
without any gaps. For example: 3, 4, 5, 6, 7. They are characterized by their
uniform difference — typically 1 — between each number in the sequence.

Mathematically, if the first integer in the sequence is n, then the sequence
of five consecutive integers can be represented as:

- n
- n + 1
- n + 2
- n + 3
- n + 4

This representation simplifies the process of forming equations and solving
for unknowns.

Why Is the Sum of Consecutive Integers Important?

Summing consecutive integers is a common problem in mathematics that
illustrates the application of algebraic concepts to real-world and
theoretical issues. It also offers insight into patterns within numbers,
properties of sequences, and the use of formulas to quickly compute sums.

In the context of our problem, finding the second number in a sequence of
five consecutive integers whose sum is known involves understanding how
individual components contribute to the total sum, and how to reverse-
engineer the sequence through algebra.

---



Formulating the Problem Using Algebra

Representing the Sequence

Let’s denote the first integer as n. Then, the five consecutive integers are:

- First: n
- Second: n + 1
- Third: n + 2
- Fourth: n + 3
- Fifth: n + 4

Our goal is to find the value of the second number, which is n + 1.

Establishing the Equation

Given that the sum of these five integers is 505, the algebraic expression
becomes:

n + (n + 1) + (n + 2) + (n + 3) + (n + 4) = 505

Combining like terms:

5n + (1 + 2 + 3 + 4) = 505

Simplify the sum:

5n + 10 = 505

This expression now represents the total sum in terms of n.

Solving for the First Integer

Subtract 10 from both sides:

5n = 495

Divide both sides by 5:

n = 99

Having determined n, the first integer, we can now find the second integer.

---



Identifying the Second Number in the Sequence

Calculation of the Second Number

The second number is:

n + 1 = 99 + 1 = 100

Therefore, the second integer in the sequence is 100.

Verification of the Solution

To ensure accuracy, it’s prudent to verify the entire sequence and the sum:

Sequence: 99, 100, 101, 102, 103

Sum:

99 + 100 + 101 + 102 + 103 = ?

Calculating step-by-step:

- 99 + 100 = 199
- 199 + 101 = 300
- 300 + 102 = 402
- 402 + 103 = 505

The sum confirms our solution is correct.

---

Broader Implications and Variations of the
Problem

Understanding the Pattern

This problem exemplifies a general approach to sequences of n consecutive
integers with known sum:

- The sum of n consecutive integers starting from a is:



\[
\text{Sum} = n \times \left( a + \frac{n - 1}{2} \right)
\]

- For an odd number of terms, the middle number is the average, and the sum
is simply the middle term multiplied by n.

In our specific case, with 5 integers, the middle number is the third term,
which can be calculated as:

\[
\text{Middle term} = \frac{\text{Sum}}{n} = \frac{505}{5} = 101
\]

Since the middle term is 101, the sequence is symmetric around this value:

- First: 101 - 2 = 99
- Second: 101 - 1 = 100
- Third: 101
- Fourth: 102
- Fifth: 103

This approach is more straightforward when the number of integers is odd, and
it can be generalized for different lengths.

Extensions to Even Number of Consecutive Integers

For an even number of consecutive integers, the median is not a single term
but an average of the two middle terms. The calculation involves a different
approach, often involving solving for the first term based on the sum and the
number of terms.

---

Practical Applications and Educational
Significance

Real-World Applications

Understanding sequences and sums is essential in various fields, such as:

- Finance: Calculating total amounts over consecutive periods.
- Computer Science: Algorithm design involving sequences.
- Statistics: Summing data points or observations.



The problem of determining individual elements from total sums appears in
data analysis, resource allocation, and pattern recognition.

Educational Value

Solving this type of problem enhances logical reasoning, algebraic
manipulation skills, and pattern recognition. It encourages students to:

- Break down complex problems into manageable parts.
- Develop formulas for sequences.
- Apply algebraic reasoning to real-world scenarios.

---

Conclusion: Lessons Learned and Final Thoughts

The problem of identifying the second number in a sequence of five
consecutive integers summing to 505 encapsulates fundamental mathematical
concepts, including algebra, sequences, and pattern recognition. By
representing the sequence algebraically, solving for the unknown, and
verifying the solution, we gain not only the answer but also a deeper
understanding of number relationships.

The key takeaways include:

- The importance of algebraic formulation in problem-solving.
- Recognizing that the sum of consecutive integers can be efficiently
calculated using formulas and symmetry.
- The value of verification in ensuring solution accuracy.

In this specific case, the second number in the sequence is 100. This outcome
demonstrates how mathematical reasoning can transform a seemingly
straightforward problem into an elegant illustration of sequence properties
and algebraic techniques. Whether for academic purposes or practical
applications, mastering such problems enhances critical thinking and problem-
solving prowess—skills vital for tackling more complex mathematical
challenges and real-world situations.

---
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